The pathogenesis of "hot" and "cold" follicles in multinodular goiters.
The prominent characteristics of euthyroid and hyperthyroid human nodular goiters are the regional variability of iodine metabolism and the appearance of "hot" autonomous follicles. No explanation for the pathogenesis of the interfollicular heterogeneity of iodine turnover has yet been offered. We have investigated whether the recently demonstrated polyclonality of normal follicular epithelia could possibly be related to goiter heterogeneity. The present work demonstrates, by means of autoradiographic and histological techniques, that single cells or tiny cell families with widely differing metabolic properties are normally present within single mouse, rat, and human thyroid follicles. In animals, intercellular heterogeneity is demonstrated in respect to 1) iodinating capacity, 2) peroxidase content, 3) endocytotic response to TSH, and 4) proneness to replicate. Moreover, [3H] thymidine labeling of stimulated mice thyroids reveals that mitotic cells are not randomly distributed; some follicles contain large colonies of rapidly replicating cells, and these clonogenic cells give rise to new follicles. Since simple goiter formation invariably implies replication of normal thyroid follicles, we conclude that the large differences in iodine turnover among the follicles of simple goiters are a consequence of the generation of new, metabolically heterogeneous follicles from genetically distinct cell clusters existing with the epithelia of all normal mother follicles.